Carboxylesterase in the liver and small intestine of experimental animals and human.
Native polyacrylamide gel electrophoresis showed carboxylesterase (CES) to be the most abundant hydrolase in the liver and small intestine of humans, monkeys, dogs, rabbits and rats. The liver contains both CES1 and CES2 enzymes in all these species. The small intestine contains only enzymes from the CES2 family in humans and rats, while in rabbits and monkeys, enzymes from both CES1 and CES2 families are present. Interestingly, no hydrolase activity at all was found in dog small intestine. Flurbiprofen derivatives were R-preferentially hydrolyzed in the liver microsomes of all species, but hardly hydrolyzed in the small intestine microsomes of any species except rabbit. Propranolol derivatives were hydrolyzed in the small intestine and liver microsomes of all species except dog small intestine. Monkeys and rabbits showed R-preferential and non-enantio-selective hydrolysis, respectively, for propranolol derivatives in both organs. Human and rat liver showed R- and S-preferential hydrolysis, respectively, in spite of non-enantio-selective hydrolysis in their small intestines. The proximal-to-distal gradient of CES activity in human small intestine (1.1-1.5) was less steep than that of CYP 3A4 and 2C9 activity (three-fold difference). These findings indicate that human small intestine and liver show extensive hydrolase activity attributed to CES, which is different from that in species commonly used as experimental animals.